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(54) FUEL INJECTION CONTROL DEVICE FOR INTERNAL COMBUSTION 

(57)Abotr8ct 

PROBLEM TO BE SOLVED: To attain poeition combustion from 
first (njection fuel at the tnma of start-up. 

SOLUTION: An air-fuel ratio range where a mixture in a cylinder ia 
combustible ia eatimatad on the basis of cooling water temperature 
(step 200). A total quantity of fuel having leaked from a fuel 
iru action valve during stop of an engine is estimated (step 300), and 
a leakage fuel intake quantrty taken into one cylinder out of leakage 
fuel is estimated (step 400). Taking account of the leakage fuel 
intake quantity, a start-up time fuel iruection quantity is computed 
so that an air-fiiel ratio of an intake mixture at the time of atart-up 
Is within a combustible range at the time of startr-up (step 500). 
Fuel la injected at this startnjp time fuel injection quantity 
synchronously with an Intake stroke of each cylinder from first fiiel 
iniection. A combustion state of fuel In the first Injection Is Judged, 
and on the basis of the judged result, a correction value to be 
reflected to compute a fuel iruection quantity at the time of the 
following start-up ia learned (step 600). Positive combustion oan 
therefore be attained from a first iniection fliel at the time of start- 
up. 
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cram L/i:«[«*as**fi 5 mimmwM^^i:.. 
mTsasLAi imm^f&mixm/m.^mA. mm 

«^eL, tOT2«UK«S8=PJ3£^S-t?«SLrc|gl 



(tun 1-1 82 2 92 

«ffliE-r«Cf:«r«p8li:r«»*S2. 6. 7 0v^-fn 

i: «1^i:t-«S!«^ 2 . 671M8 ©w^-rnft'KiEeo 
(000 11 

C0002] 

toKx s^4^i-2 1 1 5 6«4:^K5n-r*5»c. $gsa 

[0003] 

c) tDSpal«A'^l^ilIrrsi:v^5raa*^»«. 

[0 0 0 4) U*>L.**^6. ±8B<i^«1?a, *6fi6«fO« 

[0 0 0 5] «iB8^ii:>f<(CM:. «m«H#:&>&ttS 
9. L]^«.. iloan«»«!>iRAA»:-^(iig:<, « 
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anjiim<DKX(c j: «(igi&^<D^«sito-f < mie 

[0 0 0 63 4:^ttil€>J:5«:*««:#J«L/T*«n 
CO 0 0 73 

tc> 4i:^<o8i!:^ l Of^jlS[«IISIOjlSi^«gt$J«lStlS(c 

^A^$@{C3a:'&. Sic. $6Eti^(c(j:. m 1 @B<oitmm. 

tH8««WJB«;£¥atcJ:9»Sr»o *LT, C©« 
CO 00 81 CO«$. gl3R«2<OJ:9(C. ttttP^tCffi 

2:v>^) ^ttmmPi^^mKiiom&i^^ mi 
j:5K:Lrt»Av». co*5Jcrnfcf, 



WM^l 1-182292 
CO 0 0 9] M:ft«3(0^9lC. 

[0 0 10] S;^. n««4<OJ:<3(C, isn«^m2iAS 

L, mnmmmm.ir^^'e&B.K.m-^ is.m^<o 

[0 0 11] Mtc. ia*S5<0J:5»Cx jSnSIM^RXfi 

[0 0 1 23 mrz. a^eo^^tc. mmtcmtm 

*fffl»«W-y ^icr 6 Ufctf »= JWffS * 5 tc LT 

[0 0 1 33 z:«D«&, St^TOJl^iCv ^BMiEffi 

[0 0 1 43 <!i9^m<Otik»flifirii'^^fSitHt. 

mmi&o^m^iEm^mti^xm i isiS(o«Bi^is94ji«?t 

[0 0 1 53 l»:^]S9<D<t:^lc, mi^tcSSim 
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[00 16] 

iMm<»mii<oBs:i memiBi ( i > > jut, ^^ta 

H-j y vx>s?> 1 0 08Skftt*— h 1 I »i:aa«**ifc« 
C 60X7" U —■ ^ 1 3 ©TSSKftaja-fe >if 1 4 Jb^Ktt 

ho—fif/^fl'Zri 7)&"'Stt&nTV>5. ±iaxn>yh;l/ 
TSIffl X D V h 71'^ 1 5 <DT8!£fflOO«aeS 
LO 0 1 7] ft«faoBR«^<-M 1 <om»K 

;a ly-if 2 4 OSB&«tSr«5KtaftO«S14l9»# 2 0 IC^ 

(OLD *<i^«ffi*k:3t*br-3aE*K:»fc*i«4:^^ 
jSWW««*«U VE« 2 5 «a LTllffiR^y^' 2 

coo 1 83 — :)^, XVi^Vl OOSffit*— h2 6K» 
SI«n^«HKe2 7tC», «(:9Xit»0B»RS!e««U^ 
«ift*aWf-fe>'-9-2 8*^Stt6nTV'S. x>5?Vl 0 

ta-*'«*ia-fev9-3 03WR»)mt6tirif''«. x 

:?--r*f*«©J*li*C3'r;l/3 2 k9»-<Xhy Ka-* 3 3 

^v^'ft-fev^s 5 i:st»ipJBij-fcy9-3 6 fcS'Rij-en 

TV««, ^9>^ft•feV1^3 5{±, XVS^Vl OOi'^ 

cm(jrm i ^cisosiiit d c-stxsm 
4«i«i(offiiSTDc) i»«iaiw»ije^*»^u c©« 

CO 0 2 0] tmx^fc^^z/ifn-^z/^zs. fmm\ 
■fe>-y-3 6. ^ks^rv■9-3 0^¥<Dsa■t>iJ■<D^^^*m^ 

tt, XVS^VlPjailHim CUT TECUJ kaiH^S) 3 
7»CA**n-6, CflDECU3 7{±v /<yr-V3 4^^ 
ffiilLTiW^U -I'i^— yS^aVX-f y^3 aO^Vll 



1 1 -1 8 2 2 9 2 
COBs BCU3 7f±, i'v>i'ft-fe>^3 Sfc^faW 

w-b 3 6 <Da*<a<f esosi«r«sij l, tm^Kim 

COO 2 1] COECU3 7li, ">?-i'^'P3 vea— # 
CO O 2 2 3 CS&a!l^«S8iaW«!«Bl^«-<>';l/-^>] H 

2Ki3%ti6tti^*tMMMWJW5<'r>/v--^>», -r^^- 

or, SJ«lffc;l/--?f^>«llffLv R AM^oiatfiWB: 
«n«« »«9Xf=-v:^2 0 0-l?^ ai£t--6H3os&»^ 

iJr«sttH«3e7p-^>*j|ffLr, x>s?vi o©?Mn 

CO 0 2 33 0 OKJi*, aSfi-T* 

:3j?<ox^-yy4oo-^, aar-sHi loim 

«»«XS}tS;t'-^>'**fTLT, iBS«'ftW#2 o*> 

■r. 

CO 0 2 43 *LT> ;f?OX-y-y^5 0 0T». fiBfif « 

7'4 0 0Tf*46fc»nj8M^®Aa*#]aUT, S&M^© 
»AS#«<osaSifc!btx^-y:/2 o ^HiM>TdihWm 

CO 0 2 53 COS> Xf^'yl/eOOKJt*, «iE-r« 
B I 4©4i5ffi*e4^^>*$lfTLT, S 1 EaoiH 

±l5ftX7'9r2 0 0~e 0 0O«»«lW935Lff43n 
CO 0 2 63 [i»S&^^«»SBie£7i^-^>] B3{i:^ 
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(5) 



l^iPF 1 1-1 8 2 2 9 2 



THW»C«Cfe«tt^^«BIBHoy->IBf»A Flean* 

jsaitoy— >i8#^T?*9x coy— v{Hw*»)»v^^l^ 

LO 0 2 7] ^<0:K^'y'/2 0 31», B 4 E^-T^pSIzk 

QCRIIK= C^fiCS) /4X 

±^tcfc^''-r, r4j tix-vs^vi oo^WSc. KTP 
xi/j;viHlie»N E fc«StWffi:^l P mi:*/<^;>t— 

CO 0 2 9] KA^««QCRllKcOlfWS, 7J7-vfZ 0 
5tc3i», X'f-y7'2 0 2'C*toyty— >IB»AFLean 
KfflS-rsy-Vl8#»«««FLEAN [g] 

sowars, 

FLEAN^QCKNK/AFUan [g] 
[0 0 3 0] COft, X7=-y?"2 0 6ICJ1». XT-^/y 

2 0 3 ■e**^ y v-y-Hif A FRichJcffis-ra y rs'fw 

lfl»I^SFR I CH [g] ^j^^tCJiOHCttlLT. 
PR I CH = QCRNK/AFRlch [g] 

[0 03 n nc-^v y— y/y v^HBiMBRaF LE 

AN. PR I CH»±. »Sl^|<^aTHW^tlSCr^«>f^^ 
i;T««)fty— V/y -y^lBlf A PLean. A FRichfcR 

Affl«SQcwa««v>-cy— v/y •v^nw^it^ l 

EAN. PR I CH^^U-rntf. 9t7jSfi(fiQCRNK3t)f 
Sa»L.Tt, y-V/yy^lB»«»«FLEAN. F 

q25(P)= <axqO-b) xP 



»fl&ia<o^yr*«4ssu JKSEo^&aiTKiaTHwuijsu 

fctei!l^»sir*BKH<0 y f^RBI? A F Rich*«*«. C O 
ttHl^^jenEB«!>y>y^!SIIAFRicht4« $&tt^(c^ef 

«it *«o B 4 KiisT 'J - ^mnrnmsLtf y >y ^fsi?* 

ECU3 70ROMKiS«*nTV>*. 
[0 0 2 8] 5Jt<D;^-r*y/2 0 4-ffs i''9>4^V^<0 
l^fa^^OOQftXSfilfiQOBK Cg] :&%£(cJ:DfiC 

KTPX CSSUtS) [g] 

[0 O 3 2] A, -^ftT^TKaTHWifSfcX^SftfiQCR 

NK C5^«x>S?VlHHBRNEfcikSt®E*Pm) t^f\ 

■5^— ^ri:-r«y— >/y -x^iSfMafiaF L B AN. 
FR I cHOT.y:r«si»7'-**aitetK:*orffj« 
LTfeSs c<ov'y/)!)^e>y-v/y'y^i®i^«0R«F 

LEAN. FR I CH**i6«J:5ICLTfeAV>« 

[0033] [ff^'t'Mmsnsaeg/v-^y] h e »£ 

0 0) xvi^vfifi^fe^Vy^^ryT/^SeiOW 
5 0ms»lcSWf«tU X>5?V#±»|'IC^«© 

sm>!Si^2 0)i>'e>«nfc«Ki^oiss <mnimm»m 

FLEAK) «^5i:©J:'3CL-CSta-r*. Sf. X-f-^y 
0 1 -p, iJiaoxvs'vffi (Wyxy5/3 VX-Y 
•yf^3 80*7) 3t(^6SaE«1?^DSiS^M«^?±^laSf 
ill^'fT <BI5^-f) -^ttaiLT, *<!«ia«'(ffl (#Jh 
I^IB) *S!»a*» SROXT'^rs 0 2T, SfiE<?)«KW 
7icfiTHW!&Sii»Ji€r, 

[0 0 3 43 coa, x-f '•y:/3 0 3Kit», mricm 

TkiSMEfflP PIHW »OX-r'y:/3 0 4 T?, 

coTkiBifiEffiF PTHf ^ffiv-^ranflmif^ffiF L E 

[00 3 5] 

[SSci] 

1/c 



FLEAK=S {q25(P)} xFPTfflf 



— (2) 



[0 0 3 6] CCt?, a. b. c»iv jia««l&3R'CSa 
L-C» iS«E*-eO#±«HfflJClCUfcjiaEP*«i6*, q 



tsu^fi »)^ier<ott»«H# 2 0 ib>&9in«flm(9#fff- 

fi <mm3 /m 1 n) "CSS, COSftamanSqO 
tttmmtHtqO (Oa&'OlS'PiMq Cav) ^ 
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CO 0 3 73 ±E ( 1 ) . (2) ^OW-SftiVi^Vl? 
itmcj X'^^T'y !>«'ll*»f50ins 0 

S-rct-^v xvs^VfPiffc^lSOjBlRJfi^^ZO 

s-eosnna^a^ffl f l e a k jfestwr*. * lt, 
FLEA Kii^au>i^>f?±fi'<ositnim(ommt^^o 
v) i:Mr6ofr±iB{aq o o) «ffiv^T. anasra 

St<lF LEAK0{f6O«4''i><iaFLEAK (a v) 
tf&-5ajJBfiaFLEAK (3o) aWUSn*. 
[0 0 3 8] *;P-*^>'t»tt» x:/5?>'»±«fca 

f?it^M*/^^p«-*i;rsian«B3Bai[fiaF L 

E A KO^-yy«*tt7*^if-»f>ai&SCA t>f^J«L.T. 
ECUS 7OR0MfCE«lLTfe*, SfiSa^SI C;^.^'— 

»n«mS(9<ii F L E A K «^i6 «.j:d(CLT«>^V>. 

CO 0 3 9] [isn«m«Afi}S)£'i'-f->'] h 1 1 fc 

0) ti. mtf 1 6ins«K:l5ftSnv liSCfaiSfcO© 
^^4 0 IT?, K5ieSavIN«K»iity. CC-C, R 

— M lirSxT^y— M 3Sl?0^«|-efe»o ^fc 
njia««Kfii F L E A K «K»32.tr. 

CO 0 4 01 coft, >;-7^y:r4 o 4Tx snfcjKeo 

FLK= (Sf«a/4XKTP) /VIHXFLEAK 

•3* ») > x>t?>#ih+»c»nfc«m*»««« 1 2 rt^ 
wnitM^invitF LEAK tcmv-rs c 2:?, 1 «iffii^ 

coo 4 1] COIK. anttlil^StSCtfF LEAKOtf& 
0$f*iilvCfFLEAK (av) 2:tir&0«±JSfflF L E 
AK (3o) «ffll/>r, «n«S««RA«F LKOtfSO 
«^l'^,^ffiFLK (av) €»OS±IBfiiF L K (3 

CO 0 4 2] [»3B)«Fia«fi»Ui;V-5^>] H I 2 

•r5S«i^'awfisai;i'-5'> ch 2 ©;:?.t" ^ y 5 0 o ) 

tt» BHStS'^Vi'ftft (mtf3 0T:A») lc*ff« 

n. i6^^(ottm«»s otgn^ieit^nTAu} ^s^^ 



1 1-1 8 2 2 9 2 

yvSlERN E a!<««l*tf SOOrpm**) «.iBV>*^g*> 
«#lj^-r«. CCT, SOOrpmJi. J^tt^Ti:?]^ 

EJb^soorpmj;<7 «>ies(tntf, im^T t.m-&^ 
tis x7'-yr8oo(c»». wi^^ihmmmm^ 

CO 0 4 a) ±EX'f-y /''S 0 1 xvs?>BHBSN 

EA^5 0 0 r pniWToa^tfi, &16^TtttfcipJ^2 

-^i/-ewtaLftu->isaii«««F l e anjc. aa 

F G A K;&%e[LTS£<DjK»<a»SX%fiCBl'rS. 

X=F leanxfgak 

CO 0 4 4] C<Da. X7^«y:r5 0 3tCigi&t, BnjKS 
KA«<0{f eo«±(B^®F L K (3 o) *#iabfc^O 
S 1 oy yf^lBffiftMSK G 1 (H 1 3#fiH) «, "J 
9^KWttS^^«F R I C H35»»6an««9!tXfiOtf 60« 
±ffifflFLK (3o) *aLf|V^T««>«. 
KG I =F R I CH-F LK <3o) 

[0 0 4 5] ilO«, Tsr-y-^SO Aizmf-. ^2<Dy 
<y^ffilfie««KG2 (HI 3#I8) «3>c«»cJ:»)^tt} 

KG2 = FRICH- {PLK (3 o) -PLK (a 
v) I CCTx FLK (3o) -FLK (a v) «, a 
n*B««AS©«6o*J:ffifflF L K (So) & 
•OttpiC^iiaF L K (av) *Ml/5H/^fcffl» -3*0, tf 
6o«4'i&fflF L K (av) )5p6ar6-3«±K«F L K 
(3o) $-e<0{@St»*«, 

CO 0 4 6] ScOJ^-rvrsOSTv fi^<0tt6B«l*a 
X««l<DU<y9H6l!USfitfiKG 1 2:itKU XfiKG 
1 i:«««4afe«#> -PSOSS^jBfiiftBSXAWi 

<oy y ^iSffiowsK G 1 J: t> y -v«iiett«LTv 

X7=-yy5 0 6fcffl», «»r*Hl 40 
ffiiEfii*S7P-^:/T?rav^S^S7'-<-«ffflK D Z *m« 
fflotc-ty HTS, Ctoa. X^yysOTKJfi*, y 
-?46f!lj|im«FLEAN Cg] ««»««#2 0Oje 
«iait^EITLEAN [ms] fcSSSU ^<r>7^=r-'j-f 
5 0 81?, coy— VtElfOiStmilimBITLEANH: 
^SMZEttP C A K«fRff LTMItl^rigmMT A U« 

TAU=TLEANXFGAK 

OSO, y->ISI|lO«S|BmMI9HTLEAN«9^BM 

lEffiF G A K7M!ELril»&^Q««rnT AU«:KK> 

«. 

CO 0 4 7] — x-T'yr/sos-e^ x>kg i aw 
3£«nft:is^, f^©«8«ja»#ax*^aioy 

•y^fSlSUSfttSK G IJ: 0 y •y^tuffiBTS^tc 

e£<!>ia»«ttBx«ty -y^isiiiimfiF rich 
»<:>6v^ft«>. anttm«yji<o«eo*ac^v>»cj:oT 
«if«F*i(csLx.sn««mois&A<(y y^fsii«M^s 
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F R I c H*aitr y y ^^-r tmm 

2lC«IO«A-r, ^S«iEfflFGAK*/J^»K:5g«f« 
CO 0 4 8] XT^'yyS 1 OtCil*^ fiSOiSS 

X ^ K G 2 ^«3£* nft«d, "3* t) Wieoamiftwa 
xi)mz<o V y ^iBiwasta k g 2 <j: o y -^fflntcffi 

WfU WaUfeXSKG l<D*&fcPaU<. 

0 7. 5 0 8tjt»v U-VK^?<OjiaSiaSt^iaTLE 

AN*^S«jEfflF G A K7?«iELTji&16^l«i#^T 

AU^^i6%. 

CO 0 4 91 cn»ii»u jiE;i^-r-«y:/5 I o-e» x> 

KG2i:!pJ^Snfc*&&, OS Ox S3tO««i«MfiX 
A^S 2 -y <?-lll?iStl?«lK G 2 * D t> y vf^MeffifB 

v-'icjiorii, $ctarrtte«RA*n«ii8»<oiK*A^y'y^ 

JK!t«mfiF R I C H«:jaS*Ty -jf-9i!Kr^^fmif 

%m 2 0 y y ^mnm&is. k g 2 T?;?f- Fffls-r^^ < > 
«2(oyy?-Bai!ii!a«aKG2 Cg] «««iaw^iaT 

KG 2 [ms] »CK«U ^OiT.T-vfS 1 2-^, CO 
T K G 2 ^j^a&^'aW^lfflT AU t L.T»ffl^«. 
C0050] <l<OJ:5»c LTI^ai S*ifti6tt«HBi*^flB 
TAU-e, ECUS 7tt. »»^»C»llSIB©«m«« 

CO 0 5 I 3 tajEffl^H/P-^V] H 1 4 CS^-TlfiE 
(H2OX7^y7'6 0 0) m*f3 

0'X:A«K^fT$n, ^gffliEfilF gak«:*o*5k: 

ffii6«o^scn«E>i8iH>eA^ 2 o <o^vrmim».^iitf 

yh-rSA'i'V^'C I N JO*'>>'h{B«'2aTT?*« 
*<2JMT©«?» OS »)-&»WM*E»*< 2 ElWTO^tt, 

B5fcSC-*EE»02XS (1 8 0X:ax2) «:6TSlIlg 

Co 0 5 2] — ±E;^T--y:^6 0 i-Cx *^'>^fC 
I Nj<!D*'>>'HB*'2*aiirv>«»^ (^Sffltttia 
K««3@£U:<oig«) (c(j;, ^>immsimms^ib^ 

i:WWrU X7^-yy6 0 2{C3a*, Sl0S«>"W»«^ 



1«R¥ 1 1-1 8 2 2 9 2 

t u s 1 maoJOK^Tfetitf, 7jf"Vf^ o 3 fcjs 

feii>K, XVS?>(BHB«ScNE*^lBliaS (NECIBCK+ 

e> 3SiEo?&ai7j<iaTHWK;si;T*ai>6na« cox 

CO 0 5 3J S&i(r^O.XVi7>@lElSN E»« H 1 lag 

ffl (NECRNK+0) tamr^ct-v^ »i@so«sti 

coo 5 43 ±IBXT"y:/6 0 3-?, NE>NECia«+ 
jE-r«<2«3IA^*V^ft»> ^B^SiEffl F C A K^HSreT 

CO 0 5 53 cnfcjtur, x-T^Kfyeoav. nes 

iEffl F G A K «:35?S{i: * 0 KWf «o 

FGAK(l) = (FGAK(i-l) XFLEAN + KD 

Z) /F LB AN 

CO 0 5 63 CC-e, FGAKCl) «<^@<D^SffliE 
ffi. FGAKO-O (i:il(riaI<D^9aiEffi-eS«. C<D^ 
gifllEIRP G A K».- y->IS^«44«F L B AN«rS 

VteLTy-yfHffilK:*SjE-r«SiJ^*5^1-«[-Cfe«. KD 

-tfttrs^D. X^KG l<D^BKDZ»a««fflV^&tU 
X>KG10^«. KDZ = o/2«<«V'»6n5« 
±i?T?mvfc^B7»^ if® K D Z tiilSmtl^ (F G A 
KXFLEAN) KWrST'-f-tfffl («iEfi) T?*S 

Y If fflK D Z «*SfflIEfiI P G A K 
f'-<-»fffitcM^L«:«-&Jct±, ^O^WffliEfilF 

GAK«£9it-n(drai/\ 

FGAKCl) =FGAK(1-1) +KDZ 
CO 0 5 73 COX7^<y:/8 0 4-eM«f*tifc^©ffliE 
fflFGAKtt> ECUS 70/^«yi'7'-y7'RAM (H^ 

«nT«>««fsn, 5JjiH]os&«i^iast«fiaTAu<DStt 
ttm««a»i, ^iBf* Y ififiK D z y -v ^jcjs 

CO 0 5 83 — Stx 6tfiSLfeXv"'y:r6 0 2T?. M 1 El 
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5*>5*^*W£U NES:NECRNK+-P0*i#IC», 2 
6 0 6 JCjfi3!K i&a^iaW^BI T A U tCflTSO^IEffl y 

*iD» Us mb^m^mi'v a u % -v f^cMiE l 
iKiH^fHiTAu^iis^^sota?*; y^mK.ms.f^^ 

CO 0 5 9] «fc. ±gBX^'y/6 0 3-l», NE>NE 

CO 0 6 0] «±KBiLfe*««lffiK:r3V>rH 1 70* 

1 HBom^T?, x^yiyEHBBtN E*^»iSffl (NB 
CRHK+P) k:SljaLrv>*«,^fe«>. *5«iEfflFGAK 

•e, xvy>ia<E8S5NE*w^fflr cnecrhk+^) tcsa 

aLri/>'9:V<^l&, ^e«iEfiSF G A K tifllJWSSf «n 
■&0 c(0<k^(cLT> S6l!i9(!:^9fiIEffiFG AK«<K 

laIB<OJ&i&-C, {l&i6ri>S?>|allEa»NE*^W3£li (N 

ECRNK+i}) (csja^r^tfv msEii»SK^}tnm.z ' 

rcffifii^^n-S. CO^-^lcLTv {«8(l^(0«m>Slt 

[006 1] B&S6ai«i*S'Jffli;l/~^>l H 1 8 JCa^f 
ifi«l«iaa4»J«P;l/-^V (B 1 2 <K>7JTV-fZ 0 0) 
«, mjf3 0iCA«»«:^>5OJ:dK:l8ff«n«. Sf, 
XT-y:^80 1. 8 0 2r% XVS?>/|a^NBi:Ka!C 

ffi*«<tSAPin*itm-r«. COa» XT-yy8 0 4 
— SOTtf, KtCifiTHA, J^aiTkMTHW. :^av h 

;i/5Ba T A ■Bt.x^m^^ommmwtfm L> -y :/ 8 

0 8T?, XVi'VlHllESftNEfcRlKWffi^PinJCiBUr 
CO 0 6 2] ^-LT, ^(OT.'r-yfZO^-Q^ WmUfm. 

:r8 1 oTs 7&=97KiSTHW2:ii6S(iaeiaBmsicjsuT 

j!fi»l«MiE«»FASE *»taf MK, T.f-'V'f^ 1 

ft«STHA{Cl£UT«SviiffiIE»»FTHA 
fflLft»> X7-y/^ 1 2T?» xn.y h;i/re«TAi:x 
VS^VErtEftN E P micftJUriSftWMiE 

«»FOTF *»bB-r«. C<D«, XT^vr/S J 3-?. 

FA/F *»taLfe«, Xt-v!/8 I BbRSffi^R 
ft«APm»c<£UTlin]aMiE/Vl/XTACC «rS[W-r«, 
*LT» :5J?OX7^ yy8 I 5T?, «miai*^TAU« 



1 1-1 8 2 2 9 2 

TAU=TPxFn.xPm X (FASH +FbTP ) XF 
A/F +TACC 

CO 0 6 3] uLtstmLftrntrnm (o toitia. x 
(c^iiiisottfEiiasts^Kuu Jio. ji6Siif«(c«c(sr 

CO 0 6 41 LA'tk, ikwmicmims<oi&xr&'^<o 
<om 1 ias0[>am«»BK:«^«^e«jE««sEeT-r« 

*5»cL;feOT?, «»WW#2 0«lfOJ»R«iie5fiaJffl^ 
(Sl±-^»«x5 vi^a >lBt«©St(i««SWIBIS;S LT 

CO 0 6 51 iE«c. j^^Rr«iseHK:43it«y->iaii 
%fiifi(c Lrm 1 g]goii»i4iiUtB&»tti-r« J: ^ ic l 

CO 0 6 6] <%S»^aB (2) > &C%7«s Bl gtC^ 
Rfffl*<ajf 1 sec *fes 02 OKS^-rJ:^ 

CO 0 6 71 c<i!3mAii*p>. B2 1 tc^-f^m^(o^m 
mmi (2) -ea. «M^iKefc#sfcLTxr7'->:^Mi 

(O«miait#4 0««ffiLrir><6. COM!l4«l»#4 0 

ictts xrs^S'Vi^y'Sry h4 i3B^s»«n. ;i^a'y 
-F3:«'hD-;i./vi'r cetT ri scj fc^E-rs) 

4 2ir»i5/W/<Xxr<?>— afl^rS/XhXTfcLTXT" 
19114 SSilLTXT^^S/V^y-S^-y h 4 l tetttlS* 
n«. coTJ'Xhxrii. ;^avh;WVl/n 5<D± 

llBBfcSSBtU «SRiSm»c7'i'XHx7-%«!R^^f' 

4 0(O'miismiim^Lxmtri>ci:v. tams^^ 
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(9) WM¥ 1 1-1 8 2 2 9 2 



CO 0 6 8] T't/T. hxTOSMtt, B.:^mi<0 I S C 
4 2 0B8S[B8a5»CJ:oriiai5S*V I S C 4 2*»6;^n 
yhnz/VUn 5<OTaifilfCB3«nS/W/<XX7'i:flS 
<efi5lS*#4 0<S!!»C5ai6n«7'2/XhX7'tO^fftitta*< 

{i. xvi^vsKttSBfcjsuT^jiaisns. d&sis^oia 

C0.0 6 9] cfomtmu (2) ©j:5c> xrrt'x 
hSiOllS»ieit#4 o«:»v^Ti«»ttmr«tS!:^b-rn 
tf. ttB6tti4± ^ H c »mmmstf>ftiim^MK.Mtb « c 

[0 0 7 03 «S6x «l««ettffc^S», XT-ZS/XhTJs* 
0.^-^2 4 o8»eff«B< U <»S#>':^2 2©qtlil 

[0 0 7 1] <MBmtR is") y ms^mok ci') 

it. immicW 1 IBISOjtSftfr@-7*<Oxvi7VlBllERO 
H 2 2 tca^-r * ^ Kls «MR«fi8»C|S i:THrt£E 

[0 0 7 2] ^c-e, 1812 3ic^-r^¥Bmn^^isBiei 

(3) fSrtff*-fe>-9-4 5<'tt<OMik.:f9if4 6 

CO 0 7 33 cois^. B I A<omEm^^m)V—^z/\ic 
fev>r. x-f-yye 03. 6 0 st?. owiftoSrtffi* 

ntjcrpT. iW2ifeia»gti (1) krau<. sisso 

CO 0 7 4 3 imsBW, (4 ) > ?g^7l<ia«(D(l&»I^^ 

mmf& (4) «an^(c;suTE^«nfe«aK<o 



1 sBottS!i*«S!ta*»iE-r«, cnw^tt. wiaaBM 
jBja <i) ~ <3) ov^-rn*f*fcHii;'e»«. 

CO 0 7 53 COStQMOSaB (4) -T?», ttS^fcfl^d^ 

CBS 3 j«tt^^«ieHfii3£/w-f"v<o«isoisn*^ 

cia4 3 mm^mwm^tB 
CB 5 3 ^«Ba*"T v >r«a^-r H 

CHS 3 f$(ik^2:ltSSOBIfl^^-rG3 

CB93 laeiSfi^o^tHiM^nao^^^sittt^^^r 

Bl 

[Bi 1 03 w±f^mtm*im^afm^a? lea kcobsa 
[Bill ain«mitAfiift&i^^>o««<o»n« 

CBi 23 tetti^iawsstu/i^ ^voE>flM««tn*^ 

CB 1 33 $69tl^<OttR^>a»fiOSCtli:&i£«l»^-rSB 
CHI 43 ffliEffi^B;l/-^VOiaSO«n*i^'r7n 

CBi 53 i6Sim(>>)m«m>m(o-eiii^^-f2*'^ 

CBI 63 ^^?fciBTHW£:IalEIU:I^S¥UJ^ffi^^<0 
CBl 73 *fi»l^«O^H»J«©-«8*a^3»-YA^-fr- 

CB 1 83 ibsmmstfmji^--'f-><oim<omtii:^t 

CB I 93 «m«ft€l^«6l&^ni:OB9^^-rB 

CB2 03 itmitsatdKi^H c«Ftuaj:<on««^-r 

B 

CB2 13 *5IW<OS6Sfi»fii (2) »C«»«XVS?>W 
SI9g->X7-i:«^(0«RS«lfiK«^-rB 
CB2 23 ttSftWoWrtEE^oaib^^rr^-rAf^ir- 

CB2 33 ^WR<ommm O) lC«(t23>'X7-AO 
^apOM^iit^B 
[J?F^©8fll«3 

1 0 "X>i»v a^ieaH) , 1 2 0 "« 

fMW##» 3 0 2 2-jaS»4?yr, 3 5 
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(10) 



KrBB¥l 1-1 82292 



-if7>i^n^>'V: 3 6-fmmn^>^. 37-E 
mil 
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801 



I 
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qOOnmVmfn) 



03/07/2007 WED 17:30 [TX/RX NO 6565] I2]069 



Crowell & Moring LLP 3/7/2007 5:31 PAGE 070/114 Fax Server 



(11) • 



1$B8¥l 1-1 8 2292 



mil 





mmm "^ 









PPTB 
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> 21 
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[01 6] 
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400 I 

ft 

f 

5 0 0(rJm> 



800 



200 
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MbUTHW CC) 



CHI 3j 
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IfiMn (Hr) 
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02) 



mSW-l 1-1 82292 



c 



AFLeao mm 



AFBlcb fiCffi 



201 



202 



203 



204 



F L E AN= QCHNK/AF lean 



»; f ^^PRiMsmsFR I CH nm 

FR I CH^QCHNK/AFRicb 



dfzE) 



205 



206 



[HI 7] 

a>lHB«IM» •2HB«lidB aaBBallft 94BBetttB 
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(13) 



If 1 1-1 8 2 2 9 2 



IHl 11 



40 1 



402 



403 



FLK- a»M/4xKTP)/ VIMxFLEAK 



404 
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(14) 



nmW- 1 1-1 8 2 2 9 2 



CBl 21 



m \ 41 




X-PLEAW«FGAK ^ ^^08 



^^X^ 




604 



^X>KG17 



509 
610 




I TAU"TLHLAKkPOAk"] I TAU»TKGa | 




604 




CEzED 



CHI 51 



A—IULflJUUL 
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(15) 



1 1-182292 



80 1 I 



802 



803 



804 



805 



806 



807 
808 

809 

810 



NE. PinJr«:c-c 



;{K&f»jE{9»KF«L^U 



8 1 1 



THAClCfC-C 
R»&ffiiE{(HRFTIIi^iI} 



812 



TA. NE. PnHCrtJCC 



813 



/-814 



APmCiSUt 



815 



«t«!a«^raTAu«wta 

TAU=TP X FILx FTHAx 
(FASB+FOTP) X FA/F+TAOC 
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